Background: The diagnosis of posterior reversible encephalopathy syndrome (PRES) is based on a characteristic radiological picture in the appropriate clinical setting. Knowledge of atypical radiological presentations of PRES is essential to avoid misdiagnosis.
Introduction
Diagnosis of posterior reversible encephalopathy syndrome (PRES) is based on clinical and radiological characteristics. The classic magnetic resonance imaging (MRI) findings described in PRES include bilateral signal changes [hyperintensities on T2 and Fluid attenuation inversion recovery (FLAIR) sequences and hypointense signal changes on T1 weighted MR sequences] in parieto-occipital regions [1, 2] . With increasing use of MRI in neurological disorders, atypical radiological patterns are being encountered in PRES, knowledge of which is essential to avoid diagnostic and therapeutic errors. Here, we present a patient with presumed PRES with unusual imaging features and briefly review the literature. 
Case Report
A 23-year-old woman presented to our hospital with a one-day history of headache, vomiting, visual disturbances, seizures and encephalopathy at 30 weeks of gestation. Her blood pressure was 146/100 mm Hg with severe intrauterine growth retardation on ultrasonography (estimated fetal weight of 568 grams). On neurological examination she was dull and drowsy. There were no meningeal signs. Detailed neurological examination including fundus evaluation was normal except for extensor plantar response. Laboratory investigations were normal save for mild anemia (Hemoglobin: 9 mg/dL). A non-contrast enhanced computed tomography (NCCT) scan of head was consistent with a right temporo-parietal bleed with bilateral parieto-occipital and symmetrical cerebellar hypodensities (Figure 1a and 1b) . On the basis of clinical and radiological findings a diagnosis of antepartum eclampsia with hemorrhagic PRES was made. Other possibilities considered were cerebral venous sinus thrombosis and reversible cerebral vasospasm which can mimic PRES on computed tomography. She was managed with termination of pregnancy, intravenous magnesium sulphate and supportive care. A gadoliniumenhanced MRI scan of the brain (employing T1 and T2 weighted MR sequences, FLAIR sequences, Diffusion weighted imaging (DWI) sequences with apparent diffusion coefficient maps, susceptibility weight imaging sequences, magnetic resonance angiography and contrast enhanced T1 weighted images) done four days later on a 1. . MR angiogram and venogram were normal. She improved gradually and was discharged one week after admission. Repeat MRI done after three months showed resolution of signal abnormalities confirming reversibility. However, it did show evidence of old hemorrhage in form of blooming on susceptibility weighted sequences and gliosis on T1 and T2 weighted images. At eight-month follow up, she is doing well with complete recovery.
Discussion
Pathophysiology of PRES continues to be controversial. Currently two contradictory hypotheses are advocated to explain this rare clinico-radiological syndrome. One of these suggests impaired cerebral autoregulation due to severe hypertension with attendant increased cerebral blood flow as the primary abnormality, whereas the other emphasizes a systemic inflammatory response resulting in cerebral vasoconstriction followed by hypoperfusion, vessel wall damage and vasogenic edema [3] .
The diagnosis of PRES rests on characteristic radiological findings in an appropriate clinical setting, especially because clinical symptoms of PRES (headache, vomiting, seizures, altered sensorium and visual abnormalities) are often nonspecific for etiology.
Radiological characteristics of PRES
With increasing use of MRI in clinical practice, the repertoire of knowledge concerning MRI findings in various neurological disorders is expanding. The same holds true for PRES. While traditionally PRES is represented by bilateral symmetric signal [hyperintensities on T2 and Fluid attenuation inversion recovery (FLAIR) sequences and hypointense signal changes on T1 weighted MR sequences] involving subcortical white matter in parieto-occipital regions, this pattern was seen in only 26% (n = 136) of patients with PRES in one study [4] . In the same study, four main radiological patterns of PRES were defined. These include (a) Holohemispheric watershed pattern (23%) with vasogenic edema involving frontal, parietal, occipital and less commonly temporal lobes corresponding to the watershed regions between anterior, middle and posterior cerebral arteries; (b) Superior frontal sulcus pattern (27%) wherein vasogenic edema involves primarily the frontal lobes along the superior frontal sulci with variable involvement of parietal and occipital lobes; (c) Dominant parietal-occipital pattern (22%) described conventionally and (d): Partial expression of (a), (b) or (c) (28%).
In a recent review, [5] of radiological findings in PRES, posterior parietal or occipital lobe (≥ 98%) were the most common sites of involvement followed by frontal lobes (70%), temporal lobes (65%), cerebellum (30 to 53%), thalamus (30%), basal ganglia (11.8-34%), brainstem (12.5 to 27%), and very rarely spinal cord. There is evidence to suggest that while in mild hypertension supratentorial structures are affected dominantly, severe hypertension produces changes primarily in infratentorial structures, basal ganglia and thalamus [5] . 
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Hemorrhage in PRES
Incidence of hemorrhage in PRES ranges from 5% to 17% in different case series with almost equal incidence of parenchymal and subarachnoid bleeds [6] [7] [8] . The parenchymal bleeds may range in size from small microfoci of hemorrhage to large intraparenchymal hematomas [5] . The reason for hemorrhage is thought to be either rupture of small pial vessels consequent to severe hypertension or reperfusion injury following restoration of cerebral blood flow after vasoconstriction. Hemorrhage in more common in patients with severe edema on FLAIR MR sequences as well as following bone marrow or solid organ transplants [6] . Our patient had a large temporo-parietal bleed, yet she recovered completely. Thus, presence of hemorrhage in PRES is not necessarily associated with poor outcome.
Diffusion restriction in PRES
Diffusion restriction is reported to occur in 10-23% of PRES [4, 9] . It reflects cytotoxic edema and brain ischemia which is thought to result from microcirculatory compromise consequent to severe vasogenic edema. Though earlier, considered to be marker of irreversible brain damage, recent studies have shown that diffusion restriction in PRES is completely reversible [10, 11] . The complete clinical and radiological recovery in our case also attests to the fact that diffusion restriction in PRES is not necessarily irreversible. Nevertheless, the presence of diffusion restriction should alert physicians to possibility of associated reversible cerebral vasoconstriction syndrome, which should be ruled out by MR or conventional angiogram [10, 11] .
Contrast enhancement in PRES
Though conventionally thought to be rare, this finding in seen in about 50% of cases of PRES and is thought to reflect damage to the blood-brain barrier. Being a common finding, this pattern must be recognized correctly to avoid unnecessary diagnostic errors [4] .
Cerebellar involvement in PRES
In their original description of radiological findings in PRES, Hinchey et al. [1] found cerebellar involvement in only 1/15 patients. However, cerebellar involvement was reported in approximately 1/3 rd of all cases of PRES in two series [4, 6] published later and in a review [5] . Our patient had severe bilateral cerebellar vasogenic edema on a NCCT scan at first presentation which again stresses the need to keep this atypical presentation in mind to avoid diagnostic errors. Other atypical sites of involvement in PRES include the brainstem (13-18%) and basal ganglia (7-14%) [1, [4] [5] [6] .
To conclude, our patient had many distinct radiological findings that are uncommon in PRES. Despite the presence of hemorrhage and diffusion restriction, she recovered completely, attesting to relatively benign nature of PRES and good prognosis once it is diagnosed and managed appropriately.
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